Section 3.6 The Chain 1 




31 . h(x) = x tan (2y/*) + 7 => h'jx) = x £ (tan (2x'")) + tan (2x^) . ‘ (x) + 0 

= x see 2 (2x‘' ! ) • ‘ (2x‘«) + tan (2x‘«) = x sec 2 ( 2 ^ 5 ) • ^ + tan (20i) = +tan (2^5) 




37. r= sin ((F) cos (20) => * = aln^K-ain 29) * (20) + co S (29|(ooa(« ! )) ■ £ (8>) 

= ain (8 s ) (-sin 28)(2) + (cos 20) (cos (8 s )) (28) = -2 sin (8 s ) sin (28) + 28 cos (28) cos (8 s ) 



t=(sccv/5)tan(}) * J = (*« v/8) (sec 1 ■)(-£)+ tan (J) (sec ^8 tan V8)(^,) 
= - £ see </i sec 2 (J) + 57 J tan (J) see ■/» tan Z» = (sec v^) 



W - 11 = ““ (^TTr) » S iC “(7iTT)-*(7m)= c “(7i77)' i5II 7^ i ^ 
" “ (tstt) • “ c “ (tstt) (w) = (sr^n-) «* (tth) 








= «*(5sm(')) .* = -*. (5 «to(}))' 4(5 sb (i)) = -rill (5 rin(')) (5 «.(}))• |(J) 
-i*ta(5 S m(i))(««(J)) 

■ [1 + “* (A)]' - t = 3 [‘ + “* (A)]’ ' i [> + “* (A)] = 3 [1 + “* (A)]’ I 4 1» 3 (A) ' i •“ < A>] 
12 [l + tan 4 (A))’ K (A) ■«’ (A) -A] - [>+“"* (A)] S [“■ (A) (A)) 

■ (1 +cos a <7l)] 1 =» I = |[l+co» 2 (7t)] ! -2cos(7tK-!ii.(7l))(7) = -7[l+co S 2 (7t)] , (cos<7l)sii.(7l)) 
(l+c«(l-)) , ' ! » * = -(l+ccft 2 ))- 1 ". J(l+o»0- !(l+c M (l 2 ))-'' s (-rin(l>).-(0) 

4*,(^rr^) = g=4co.(v^)-s(vWi)=4co I (^/rr^). I ^_.4(i + ^ 




tan 2 (sin'l) => gf = 2 tanfsin’t) • sec 2 (sin } () - (3sin 2 t • (cost)) = 6 um(.sin 1 t)scc ? (iin'()sin 2 t cost 
-24 cos J (sec 2 (3t))siii(sec 2 (3t))sec 2 (3l) tan(3t) 



(2l ! - 5) 4 = 3(2t’ - 5)* [lfit 2 + 2t ! - s] = 3(2t ! - 5)’(18l ! - 5) 



| =3t-4(2t 2 -5)’(4t) + 3-( 
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39. ,-(! + ■)* •/.3(l + S)*(-J)_-« (!+■)»• /.(-I).- (l + ;)>-( 1 + |)».-(>) 

-(- F> (2(1 + j) (- r)) + (f) ( 1 + ;)’ = ! (1 + ;) + !(!+ I) 1 =?(l + i) + 1 + i> 

(' + » (' + !) 

60. y = (1 - Vi)" * i = - (1 - Vi)" (- ix"/>) - } (1 - VS)'V ,fl 

- y* - J [(1 - V^)' 1 (- S <-■'’) + (1 - Vi)" (- i x" 71 )] 

- ! [? x-*» (1 - Vi)" + x- (1 - Vi)"] = i x- (1 - VO" [- i x-' 7 ’ (1 - Vi) + 1] 

- *(«-VS0-(- * + ! + *)- id 

= - | csc(3x - lX-csc(3x - l)cot<3x - 1). £(3x - 1)) = 2csc*(3x - 1) cot (3 k — 1) 

62. y = 9lan(|) => y 1 = 9(sec* (J)) (■) = 3eec*(J) . jf - 3- 2 (}) («(J) «.({))(■)- 2«>(j) a. (J) 

63. y = x(2x + 1)* =» / = x • 4(2x + 1) J (2) 4 1 • <2x + l) 4 = <2x 4 l)’(8x 4 (2x 4 1)) = <2x 4 l) J (10x 4 1) 

=> y” = (2x 4 1) J (10) 4 3(2x 4 l) 2 (2)(10x 4 1) = 2(2x 4 l) 2 (5(2x 4 1) 4 3(10x 4 1)) = 2(2x 4 l) 2 (40x 4 8) 

= 16(2X4 l) 2 (Sx 41) 

64. y = x ! (x ! - 1) ! =. / = i ! ■ 5(x> - l)*(3x=) 4 2x(x ! - 1) ! = x(x 5 - l) 4 [l5x ! 4 2(x" - 1)] = (x J - l) 4 (17x* - 2x) 

- y* - (x 1 - l)‘(68x> - 2) 4 4(x> - ljVXl’x 4 - 2x) = 2(x’ - 1) 2 [(*> - l)(34x> - 1) 4 6x>(17x* - 2x)] 

= 2(x» - l)’(136x‘ - 47x J 4 1) 

65. g(x) = Vi * S'® = 575 =» 8(1) = 1 aodVCl) =J;l(u) = u s 4l =» f'(u) = Su 4 =. f'(g(l» = f'(l) = 5; 
therefore, (f o gf(l) = f'(g(l)) • g^l) = 5 * 1 = § 

66. g(x) = (1 - x)-’ =• g'<i)=-(l-x)- J (-D= (I i r =■ g(-l) = J and g'(-l) = ■ ; f(il) = 1 - I 

f'(u)= i =0 f'(g(-l»ref'(j) = 4;therefore,(fog)'(-l) = f'(g<-l))g'(-l) = 4- ) = 1 

67. g(x) = 5Vi =» g'(x)= 5 ^j=4g(l) = 5aiidg'(l) = |;l(u) = cot(S) =»f'(u)=-csc ! (g) (fe) = -S (S) 
=> f'jgfl)) = f*<5) - - i, ore 1 (J) = - H ; therefore, (f o gW) = f'lgdllg'd) = - m ■ 1- - 1 

= 1 4 2 rec‘ o urn u => f-(g 8 ( J) j = ? (J) 1 VI 2 ttee’ J out J = 5; therefore, <fog)'(i) -f'(g(J))g'(J) -5te 
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(a 2 + y 2 )* = (a -y) 3 at (1,0) and (1,-1) =» 2(a 2 + y 2 ) (2a + 2y g) = 2<a-y)(l-g) 

=> |[2y(a 2 + y 2 ) + (a-y)] = -2a(a 2 + y 2 )+(a-y) =» g = * =l„„ =_1 

-*L-‘ 



2 + ay - y 3 = 1 => 2a + y + ay'- 2yy' = 0 = 
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3.9 LINEARIZATION AND DIFFERENTIALS 






Mx) = f'(-4)(x + 4> + R-4) 






4. Rx) = X 1 '* =» f'(x) . a L(l) - f'(-8)(x - (-8)) + R- 

5. Rx) = tanx a f '(x) = sec*x a L(x) = f(ir) + f '(»)(* - ») = I 

6. (.) Rx) = sinx a f '(x) =coix a L(x) = f(0) + f'(0)(x - 0) 

(b) f(x) = cosx a f'(x> = -sinx a Mi) = f(#) + f'(0)(x - ( 

(c) f(x) - tan x a r(x) = sec 2 x a L(x) = f (#) + f '(0)(x - 0) 



9. Rx) = 2x* + 4x-3 a F(x) = 4x + 4 a Mx) = f(-l)(x + 1) + f(-l) = 0(x + 1) + (-5) a L(x) = -5atx 













13. f '(x) = k(I + x) 1 ' 1 . We have f(0) = 1 and R(0) = k. L(x) = f(0) + f '(0)(x - 0) = 1 + k(x - 0) = 1 + kx 

<b> f(x) = I 4,=2[ll (-X)]-’ a 2[1 + C-lX-x)] = 2 4 2x 
<e) f(x) = (1 4 X)" 1 ' 1 « 1 + (-})x = 1 - J 

(d) f<i) = v2+>’ = 1/2(1 + i-) 1 ' 1 « 1/2(1 + ;£) > 1/2(1 + i-) 

(e) Rx) = (4 + 3x) 1 ' 1 = 4'«(1 +S) 1 '* e, 4‘"(l + ■ “) = 4‘«(1 + !) 

<0 <W = (1 - xix) V * - [1 + (-xii)n « 1 + K-jh) = 1 - ^ 

15. (a) (1.0002)” = (1 4 0.0002)” a 1 + 50(0.0002) = I 4 .01 = 1.01 

(b) ynas = o + 0.009)''* =• 1 + (|) <0.009) = 1 + 0.003 = 1.003 

16. Rx) = i/m 4 sin x = <x 4 1) 1 ' 2 4 sin x a f’(x) = (5) (x 4 l)" 1 '* 4 cosx a L,(x) = f'(0)(x - 0) + R0) 
= | (x - 0) + 1 a M(x) = | x 4 1. ibe linearization of Rx); g(x) = \/x 4 1 = (x 4 l) 1 '* a g'(x) 
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=. dy = (3x 2 - | x-'P) dx => dy = (3x ! - 
' =» dy = [(1) (1 - x 1 )'" + (x) (■)(!- x 2 )-" ! 



-(S)**-4(rf(S))«d..^-^(S)d, 



* (t«) - 2 “* (*"'*) • <Jy = - 2 ** (*"'*) (- 5) («-*'*) dx » d, = -^,c ! c>(-j.)d. 



.) Af = f(xii + dx) - f(xu) = f(l.l) - 
b) df = f'(xo)dx = [2<1) + 2](0.1> = ( 
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* = ««*(!) => I - 3 “*■ (?) (?)) (t) - J (t) (t) 

. s = (sec t + tan t) 5 => £ = 5(sec t + tan t) 4 (sec t tan I + sec 2 1) = 5(sec t)(sec t + tan t)* 



• = 20 c/cos? = 20 (cos 0 )■/> =■ " =20 (J) (cos sin 0) + 2(cos t)' n = ^ 



'+ >/?+T) => *=cos(t>+s/?TT)(l + 



- 2 y/i (cos W (4-) + (sin Vi) (^) = cos ^ ^ 



y = y/i csc(x + l) a = x'f* esc (x + l) 1 

=> | = x 1 ' 2 (-csc(x + l) 1 cot(x + l) 1 ) (3(x + 1)*) + esc(x + I)* ({ x-‘«) 

= -3x/x(x+ l) 2 csc(x + l) a coi(x+ 1) 2 + [> ‘ = | x/xcsc(x+ 1)* [f -6(i 

or ‘ csc(x + l)‘(l - 6x(x + 1)" oot(x + lfl 



ix => ^ = x 2 (-esc 2 5x) (5) + (cot 5x)(2x) = -5x 2 esc 2 5x + 2x cot 5x 
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M) a h'(x) = f'teCxBs’lx) a h'(O) - f'( 6 (0))g'(0) = f'(l> (i) = (}) (J) = i 
<<)) a h'(x) = g'(«x))f(x) a h'(O) = g’(f<0))f'(0) = E-dinO) = (-4) (-3) = 12 
+ ((x)) 1 ' 2 =■ h'(x) = | (x + Rx)) 1 ' 1 (1 + f'(x)) a- h'(l)=|(l+f(l)) , ' , (l+f'(l)) 

*( 1 + S)“i 

: + S(x)) a h'(x) - f"(x + J(x» (1 + g'(x)) a h'(0) = C(g(0)l(l + g'fO)) 

i) = (!) (i) " 3 
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f(-i) = v'Zandf'f-;) = -v'Z- The 
linearization of f(x) is L(x) = -~Jl (x + 1) + s/l 
= + & Jl". 









